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(54) TRANSMITTER-RECEIVER 

(57)Abstract 

PROBLEM TO BE SOLVED: To enhance the transmission efficiency of multi- 
carrier radio communication that adopts an adaptive modulation system. 
SOLUTION: A modulation system estimate section 108 uses, for a reference 
amplitude, the amplitude of a signal with a modulation system whose modulation 
multi-value number is smaller in two modulation systems used selectively and 
estimates the modulation system used for a received signal depending on the 
magnitude of a difference between the amplitude of the received signal and the 
reference amplitude, a 1st discrimination section 109 discriminates a received 
symbol on the basis of a 1st modulation system, a 2nd discrimination section 110 
discriminates a received symbol on the basis of a 2nd modulation system, and a 
selector 1 1 1 selects the output of either the 1st discrimination section 109 or the 
2nd discrimination section 1 10 on the basis of the modulation system information 
estimated by the modulation system estimate section 108 and provides the output. 
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[4$SFS#©t5B] 

*\ V T«6l!ffl«tJ3^T» fulE$i$:©l£il*3;©<P© 

ft t>'> & v ^«W*afc*s it 5 filSffl i 3flMI#©lfi««[ 
i ©M#ffi©* t s a» & 8WE-«B*a*«i3ti-5 aw 

[»**2] ifJE£P*5!3f£#&l4, fllESg*Htt© 
£^:/*^yT#©TOi£l?a}U i©¥*Mt*s*# 

t 1-5 i mMwrnzmmw* 

2 E«© iiSftggo 
[»**4] i5E£P;*3;«;t#J&f4, mk&K#m 

i 1" 5 If** 2 X tt»*« 3 E«©^SfsiStto 
[If** 5] MB»H*StJ{tJfc#Stt» WE«m©i? 

Stt*i*««*©«Mli©i&$Nt©*£Sfc, MIS 

izmmmm t amm+nwemt t ©M$m©* 

5»**1 *»feBI#*4©v^1*ix*»tE«©jS$«» 

So 

[sf*«6] »**i*»fe»*«5©^i*iii»tlE«l 

M**7] «*JS6fE«©jifSSg*$ISi:4|i^iifi 
[|f**8] 5 ©^-fJx*»fcE« 

[ft** 9] St*«8fE«©Sffi^gBt*«®{f^ 

iaf**io] **©aaH#a&s*M&fcfl^5T/p 
y T*awMrK:*iv^T, «WE«*©aai*a;©«t» 

fcffcfrstfcistt 5 filgffi t #© JHHK t ©S#ffi 
[000 1] 



L, |»fc, *»©*a6*Srfflv^»»#a«K:*JV^-C. 
[0 0 0 2l 

[&*©&«] ne*©ais:«w*s;**ALfca6Sfi8 

ttt LTI4, fclittf, #H¥9-1 8 6 6 3 5-§-^«i^ 
±5l^TM^$tuTI/^5t>©, MICW10-24 7 
9 5 5^«fc*5^TM^$^TV^t>©, *#*»fb 

[000 3] UTs m l o fcffl^T, ft*©i££{f isb 
©«E5tov^-CRW1-5. 010(4, tt*©2!£{B3fift 

[0 0 0 4] HIl OtCfcVT, tl/^100 1lt j£ 

MAI 0 0 2ttB^15. 

[000 5] £«|«B 1 0 0 2 14, ^^1-6lHli^ D p p«*^ 
ftl 0 0 8 1 J:oT*3£*h.fc*fllflr*©IB]*fiKKX 

[000 6] IFF T&ggiS 1 0 0 3 f4, £ffl&m.£fl 
2HSffi«-Srm^1-5. 

[000 7] SfIMaa5 1 0 0 5 fi x »I3*tfc«*K: 
#LT3Hi«HBtrtfV\ F F T^SS15 1 0 0 6 it. gfll 

wsb i o o 7 14, 7- y ifflM&attogflMtftfctt u 

[000 8] 0|p b pIISS 1 0 0 8 f4, afS&gft© 

(4, mm<&mm<D%mt^*7 : -* t&mttffimzft 
it, i o i oxxm-w&mi o i 

i (ita^L, mti&Mmu±i'** 1 o 1 2i^ta^i- 

[0009] s-JRjts l o i o (4, sm«*is»-© 
%mtt\zfcttcWfe$:fii<\ S5-JW3t«l 0 1 lf4, 

9 i o i 2f4, «WW;flMlfc*^T, m-*J^lgi 
o i oxttH-*IJfe«i o i i©v^-fJxi»offl*fr«R 
U, «W(S-§-t L-CHttJi-5. 
[0 0 10] r©45(c, «*©ajS«W*a;is»AS 
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[0011] 

l&9WtMk\siib k-t SWU] L*>Ue#g>. ft*© 

[0012] *BWtta»a»5jftte«*T43*i,fct>©"c 
*> <9 . mfc&mttn>m\z tut-***** v rmm 

[0 0 1 3 j 

fcJB^5**©«W:fr«©5*>, ^P^fflWftt'J'^ 
v^P;fr^©fiteffiS:&i«g*gffi£ U gfffi-i§-©fitS 

[0 0 14] 

TflfiRaflrteJa^T, WI&KftoaflPI^Sofov^ 
#«t, IWE«»oaMI*SC© 1 f'-e«fll#«fC!4 s *t / > 

[0015] rwi^ana, a*iftKJ9v*sWRo 
wtfc *a»e>, *©£««*tc*fL-c&ffi 

[0016] *«9i©ft 2 ©f§1tfC«5i£g<f 
*Mt©£tf:/* + y 7#©¥fctt«r*tti U £ ©spi&tt 

[0 0 17] r©«j&KJ;*vtf, *U$*ifc££1K*£ 



[0 0 18] *«n©fl!3©ttKtc««2£«mS(CM:. 

*2©»*fc#vvc, iWB«pi#a3§je#»tt» Situ 

^A#BrJfc«*±H5*:/>* !> 7©»Btt©*£/Bv* 

[0 0 19] ZKOfltofelCfcJxff* gg^/l'^ftfO- 
£ffiWT©t^** y 7f±«Kfai8£tcfl!v*1\ Sff 

-<A*«t»atf J: 5 ftltWHIltt?*-^^©* 

[0 0 2 0] *«93©ft4©tt*K:ttSagffiS1ttts 
»2©««XttJIS3©lMKk:*JV^-C» WEaaH*SC«3fe 
#«fi» @i*fiIt;Wfr£fflttTIII3tiafctt» buIBTO 
<»©*#£ WE«*©«P*a:©4 | -C«W 

[0021] zvmmzzfta, ®m&mm\z£mte 
w&\a*. «w*«iii3t©ift*(cftfcbi"» «w&*it 

V * 5 MB**© * ?* <> * V «r»R 

10022] *»n©]iS5©ttttiz«si£SAS(flia, 
jRi©tt«*»?>«4©tt»Jw*jv^ mc£M:&3&£& 

#«H\ tWE*»©^^©'t'-e«il^Mfc*s*1)'> 
ft v ^P#5Sfc*Ht 5 fit t S«« ^©fitSffl fc ©g 

#tt©*# s t . wawtoMi^© 
[0 0 2 3] r©1ft*fcJ:iUf, Sfaft#©S<S«©^ 

[0 0 24] *%$©Jg6 ©I^£«3a{titt£g|l 
f±. J|l©»»*»b!IS5©ll8«©v^-flx*»fcJ3lt5aK 

[0 02 5] *^BJ©m 7 ©tt«K^fil%SlfiASIt»:. 

[0 0 2 6] *I6?^©^8 ©flMXicff 3£*lA£1ttt> 
JRl©«»!S>b*5©««©V^d»K*J»t5aS«fllS 

[0027] 9 ©twsicflisafli 
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[0028] ztib<Dffimz£h^ m&g.mtt\zts 

ft, ^fS^fiil^fT-^tffiirTffiV^b^TV^^ 
[00 2 9] *JB9J0g 1 0 Ott«t(S5aMI*SSy 9 

i/ *5P**fc*i tt 5 fiKflt t *« fit i ©M# 

***** n*s if we-««*a;^a5W#tt»##i' 
[0030] ;:©#£(;: iftrf, g^WJcffl^sas:© 

*Stt£8J«l*S{it£ U £ffiff*0»Ktt£ 
*gtt£©M#©*t *<D£fifi-S§-tc#L-ci£{i 

[00 3 1] £AT, ttWOjt»»JMIKo^T, BBS 
*ttK:jsv*Ti±. ^-fttwS^t, -««©«P**Sr 

[00 3 2] mi&vMffi l ) *«Sro*lftt«*ilH6 
T*»4, 0»*.tf, Q P S K t 1 6 QAM) Sril^WICffi^ 

[0 0 3 3] «T, l3lA»e>l2I4SrffiV^T, #*te©» 

n-y^0-efe9, El 3(4, QPSK&tfl 6QAMCJ5 
145 I -Q¥ffi±©WJfr/^Sr^-f-^7 7-CS)t>, HI 

[00 34] 01 fc*JV>T» SHIffi 1 0 1 (4, 

-*«wsit5. r^-ef4, miiAit^Affia^fr 

[0 0 3 5] IFF T&Sgff 1 0 2 14, £fB*a.8&©& 



§U 0 314, «7-y:*«*teai*©2Hf^-*K#L 

[00 3 6] Sfi^Spff 1 0 4 (4, 3Wt4Hfc«*fcj# 
LTgfg&g£ffV\ FFT&agBl 0 514, ftff^i 

i o 6 14, y- y 3i«twaan©fiflrit*t# L-catti 

[00 3 7] |5]i8ip n D!iC}t£gff 107(1, «H#ia&©g 
ffft^d^Ii]^p 0 pK*«^1-5o 4J3. «pMS^©g 
{§fg^*^ls]$p 0 pfC&«&t3;*72£(co^Tf4, gEttft 

1-5. 

[0038] ss§#s;}f losit msa&a&wg 

U<(4«xei-5o 

[00 3 9] JB-JflJaS 1 0 9 14, SWAT***-©* 
P#Sfc 4 o TgiB £ ix&fg $ ftfc r £ SrflWt K:*-* 

n*saciscfcfl*tfffc\ 1 1 o(4, 

*r IWIK JR - «W*S;CiS: CfcfteSrffv \ ir u * * l 
1 l (4, %mtt#i£M 1 0 8 (c4oT«I^Stv/cSP 
#SfiWfcS^T, fS-Jfljesi o 9Xtt»-*l|£S 

1 1 0©v^rtti»oa**r«RU «WMI*fc UTffl^ 

[0040] Mttf, £W#5$;£: ltqp sk 

t 1 6QAM©Z«g*SfflV^, ^-©^P*a;*5QP 

Q P S K &¥f»r Sftfefrfrfcttlll-ElJe* 1 0 9 ©m^l 
&m&. £ ft, 1 6 Q AM t flllr $ ftfctfrfr K tt* ~ WJfc 

m i o©m*#a«*^«. 

[0 0 4 1] ft^-C, B2*fflV*-C, &|l£5Qg£{Vl 
o 8 ©flMlfcKH-rs. 

[0 0 4 2] 02t*5V^T, f&nm^tHU 2 0 1 (4, ft 

2 0 2(4, tttil$ii«:lft#tt^&X9Smt%WI4(a 

[0 0 4 3] ¥J0ftA2O4f±, Ifi#ttttttitt2 0 3© 

«fl:«iai-5. ft*, JEKWk^v*A^X«5H»7U 
- JK&*FWk1r 5 w fc 4 o T 4 9 ffig. Sriii ft 5 r 1 1 

[0044] ^S2 0 5 (4, ¥*Wfctt*fc^»«m- 
5 U#V4tfc*/>it«U *J)epff2 0 6#*/jNflJ6U 

[0 0 4 5] JSfe^-e, ±f21f^^*1-5^S<gSfi©«i 
[0 04 6] j^t7 ? -;?(4, 0 HCioTWH 
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fli&SJl/, IFF TiQiSpB 102 t£ J:oTi§;7— D 

[0 0 4 7] gfg fi#f±> Sit 1 0 4 (CtoTS 
m&mZtl, F F T^QiSpB 10 5 lz£-oX7 — !i 
AJLSS^ ^fSSU o 6lc:J;o-c«fl*ag£;h,5. 

[0 0 4 8] «w^sm©s{f «-^-f±, ®m&«mfen 

l o 7^J:oT[H]^p 0 pK^}i^$ti, Kimi o l \c& 

I o o 4 9 ] ^n&a&ogfgff %mttm 

[0 0 5 0] E3fc$i^^ffffiL^t^OQPSKS 

[0051] rr-c\ wtrtbhtzMmttooh, 
tttQPs k (ommm) z&mmm&t u s«« *© 

«tttfft©*«fll-8-B:jSfllJllfcJ8V^-CQPSKT?«P* 

in 6QAMtfaew**bfcfli**wv\ iwnM-sri 

[0 0 5 2] (SISr^y^K^Lfc©;^ 

eu-e*>5. tt9*<ommmkmmmmmb<Di£&<D 

* < * 9 , 8(E#©*6#flt# r ©B*» 1 6 Q AM^ffl I * h 

[0 0 5 3] HI 4 ic^-r J: 5 fc, #8EH#S;©flMsHu 
g««f-©fiffiffii«*sraffii©il#©*^I#oa> 

fe**<45lcoiiTQPSK-C*5**^T#9, 1 
6QAM-efe5St^*5±^oT< 5„ 
[0 0 5 41 &OT. 0 t rOWfcffitOU*V4t*rK 

[o o s 5] ^er-e, *w*aasnfcSflifli#»4. 

H»2 0 2KJ:oTX!PlWBa[toJS^*sjUU*^ « 

loose] mzhtzmftvmttm*, vmm 2 0 

L* Wit (r^ftt, OJ:0**<, rJ:9/h*v^«D 

[0 0 5 7] gffl$HfclittfiJ^gp2 0 6(Cj;o-CjEA 
#*J £ 3 *W L * Wit J: 0 * § I/ ^vjv $ Jg § 

5. 



[0 0 5 8] mfflSlfrffl^fcftfflRWteRSi:, (til 
&Jll*©ft«flr*tt, S&-¥4£g|51 0 9IC<fcoTfil-© 

«f-*|jfc»i loiciox 

[005 9] K-*|JE« 1 0 9RXfm-n^U 1 1 0 © 
[0060] r©J;5t, *5at©»*tJ:iitf s igj& 

[0 0 6 1] ftj8» ±B^#59ft£fc*JV v tE^S>;h, 
3gf8ff^©Jgttffif4, I • Qf£#lBBiJfcffl^5 «fc 
5fcLTfcJ:<» X, /" (I 2 +Q2) fcfflvvct>J:v\, 

[0 0 6 2] Hie, *30S©Jl**teJ8^-Ctt» QPSK 
i 1 6QAMO~«JH©«II*3S;SrW5»K:fflv^5»fi' 

ttJ:oT3£A±©^W*S;Sr» «t(i6 4QAM^»2 
5 6 QAM^t>> WittK:*£1-5 X, 

[006 3] 4*S. *JEIK©$1ftC&A>SgM£3agJ£ 

[0064] mm<owM2) *%M<o#,mmz>*k5t 

ftfcffif© t # lHt©*# $ fr|g|Jft&lt£ft t 

[0 0 6 5] ®m&W;tfJ&\>"Wr&i l a±, ^-moimJS 

(if rtjEc^»fr) St?QPSK-efo5t 

[0 0 6 6] KT, 0 5*ffl^T, *SHtO»ffllfcff5 
2Ht««BKov^TttWi-5. H5tt, *HBJ©»iS© 

^■f-gg|5^n. 7< 7|ilX*fo5o HJfe©»^li:ll« 

[00 6 7] III 5 fC*5^T, ^P*S;li^gB 1 0 8 f±. 
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«#U irL^*5 0 1f4, 0iip o aKtf«fcS<J^T, 
Zo©Lt^tt©^T;h^£&g3§2 0 5»-tii^i-5o 
[0 0 6 8] rrT\ LtV^tA>Uf ^ffiBti"5 

[0069] z<D£?\z. *mfatoMmz£)ntt, &m 

*3wmzm^mmmf;m±<D i^<it©*# ssris] 

[0 0 7 0] rc:T*t±, ~o<DLt vMfifcSftfc) 

[0071] mm<Dwm 3 ) 

[0 0 7 2] «*.tf»tt»fii*y473i-5?^^4»©«» 
Tfc*v*Tfi» 5 *>» WJSof-^ir!) 

[0 0 7 3] UT, H6*rffll^T, **«0»ffllK:ff5 

as«flr««Kov^rRMr5. sett, #3Pj©i£te© 

[0 0 7 4] H 6 K*5l^Tv MS* 6 0 1 f±. #f-^^r 

6 0 314. WtilSltrla&CT. 1f7'=**y7©gfiW< 
^U*V^ffl[Sr±EI5»&0*J6»«jlta«2 0 3©tti 

[0075] #H5£©ffi*f§ICj;;h,l4\ $fl| 

[0 0 7 6] ftjo, #HI£©ff*f§f4, EISIAff^S© 



[0077] mmmm 4 ) *nffi©^si»r#5 ^ 

ff3$fif4, M&<0BWt3 tm&<Dmj£*GL. 

7*-v y 7©srew«A'©*t $ Sr^je-rsfcfe© tt 

So 

[00 78] IelSp p pK^g< , y r#-«t 

7*i-y 7©&4#SiS£tT5£, -r^T©-*:/*^ y 7 

sr. «p*aas^ff*.4^»*^t 

^5L* V^iS©*#$Sr[H]^p D pRi^i:T^ii-5o 
[0 0 7 9] »T> H7SrfflV^T, *3SiS©»lBfc«5 
aS«fiH^oV^TRW1-5. B 7 {4, #?|0J!©|liS© 

[00 8 0] 111 7 fc*SV>T, ^mfi^MfeM 1 0 8 (4, 

U irw?* 7 0 1 tt, lH]«p D pRtf#t;:S'^T, 
Zo©Uf ^fit©i>T^S:MSSS6 o lfctftfr*-*. 
[00 8 1] L^IOL^HlDttS 
E^p p p«^A^^a-|4, /J>*^*©U#^«: L 

[0082] r©J;5lc, *3iit©»«K.fc;lttf, 
7*-y y 7©gff u^^S^tc^f ^**5*»Sr*iJS-f 
5 fcft© L# !/ $ SrlelSlfpW^ CT^S fc 

[0 0 8 3] rrx*(4, -•o©Lt^fiS:S^6<J 

[00 84] mmmm5) *iQ6©jg«t«5as 
B p pS^i»{c^s^^g-{c(4, awi*sa6s©»*K«ifc 

[0085] mm&w^^m^m^, & 

So ^r-C, *3t*o»«fc*^Ttt, |H]i^p 0 pK^#lc 

[0 0 8 6] £*T, l2|8S^fflV^T, *IUfi©»«i^^5 
afi«8Bt=:o^TttW1-5. EI8f4, *|6^©||Jt© 
5 i^<&j£S(BSB©Sn^^££8B©«EIS«AS: 
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[008 7] El 8 \Z *JV^T, ± ? 8 0 1 (4. H&iTg 
tdtt. !M3ESB2 0 6©ttJ*-e*>5*l3t»*T?ttft<, T 
»4, fflv^jLittftroaW^Aot-cflktSEfll^flafe^ 

[0088] r©4 5l-> #Hl£©J&<it;:4*Ui\ 

[0 0 8 9] 4*1, #Hl£©^<§f4, BRA)WiP!e>d> 
*WttB8fcSt«rtK|Rj£Sii,«t>«)"eH:ftV\ X, 

1-5 i>tt ^* r ARW-±fflf 5 0 

[0 0 9 0] (HJ6©^f§ 6 ) *XIt®«ttfctt3£ft 

ft $ *vc 1^4 1 k i> ttj&*im t -f-s t> © T?fe 

[009 1] IW[©»*ii»fe3atojR«5k:*s^-c 
(4, fi«K:»«as«ftS*i.T^5«PI*a:K*JV^T, £ 

ov^tbim u. v^&^satflfcfrSnyfcffl^s r. t as-e* 

4v**9*.ffBPSK, QPSK> 8PSKf©^*S 

[0 0 9 2] STF, H9SrffiV^-C. *9atQftftfcfll8 
S$«Slttov^-ciilWi-5. B9li, *5SW©IUto 

^-TilgB^ns/^lglT'feSo 4*>\ XltonHil2:PIHR 
©«c(4|If|-©??#£ttU »U^ttWtt«l»-f5. 
X, wrx*(4, BPSKiQPSKiSrSftttfcffl^a 

[0093] 12] 9 ttJ^T, ttffiflf $B£$£0 901tt. 

U »#ffi&ffigl59 0 314, ttt*HIM0>|ft****ft 
[0094] W-mm 9 0 4 (4, £*MtC|*tt]8|(9 0 3© 



^ttai-5„ 4*>\ lfc1«RS/^*^Xtt1l*7 W 
r t fc 4 o T J: 5 5 £ 1 1> 

[0 0 9 5] )*g89 0 5 (4, ¥*Wkte*Sr^»«^- 
■5 U# tHt t */hJfc« U Wm 9 0 6 «J*/J^3t U 

iismmnb9 o 7\zm-tz>. 

[009 6] 4*S, (fcftfll*4bai« 9 0 1 d>£>!H&« 9 

[0 0 9 7] f&mmfenn 9 0 7 (4, *J£g|$ 2 0 6 ©m 
aTfc3fi«fcHr3«»fr5«l»«*. ¥tt§|59 0 6© 

&Ktt&m£im<o£^&fRtt r. Tf4Q P S K) 

*wiu *ft#*©«£fctt*w#ffi«<0'>4^aaii 

(rr-T?»4BPSK) Srilft-rs 4 5 fcft**«j4« 
W**flMB*:-fe ^^111 KUtfrt-$. 
[0098] C©45t, *ldft©»liKJ:^tf, ft(t 
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